Avswer Kev
Chemistry 233
Chapter 11 Problem Set - Pt. 1 (Substitution Reactions)

1. Consider the Sn2 reaction shown below and answer the following questions.
acetone

_~_-Br + NaSCH,4 /\/S\CH3 + Na® + g

A. Write the rate law for the reaction.

Rate = k (-~—~—&7] Emscﬂg]

B. Identify the nucleophile and the electrophile in the reaction.

(&) -
. - g ,electcophilic
No: Se |-l3 (= /-\/!r/-"—‘ Carbonr

C. State how each of the following factors would affect the rate of the reaction.

a. Increasing the concentration of 1-bromopropane.

N Rate
b. Decreasing the concentration of NaSCH3 by one-half.

c. Changing 1-bromopropane to 2-bromg‘).propane.

Lrate L faster then 20
d. Changing 1-bromopropane to 1-iodopropane.

Trale TSGuls LC then &2
e. Changing NaSCH3 to CH30H.

Lrale GSDC\J3 sa beiler Nu

2. Consider the Sy1 reaction shown below and answer the following questions.
Br O
+ HOCH; ——> > + HBr
Ph)< : Ph CHa
A. Write the rate law for the reaction.

(Cale = K EFM/‘(BFJ

B. Identify the nucleophile, the electrophile, and the reaction solvent.

Nu = \“QCL‘Q = Ptqk& or F\.\JQ

C. State how each of the following factors would affect the rate of the reaction.
a. Increasing the concentration of the alkyl halide.
T rate
b. Increasing the concentration of HOCHs.
No C."\cnv_ (k)u s not lavolved a Ak \Qw)
c. Replacing HOCH3 with NaOCHs.
No Chago
d. Changing the alkyl halide from a bromide to an iodide.

T rate
e. Changing the alkyl halide to 1-bromopropane.

drale (Mo ren ooold occwr)
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Chem. 233 - Chapter 11 - Pt. 1 Problem Set
3. For each of the following pairs, circle the one that will proceed faster by an Sy2 reaction mechanism.

s
vs %r

Vs >‘\(0|

vs _~_-Br + HSCHj3

§®®

_~_Br + NaF Vs ~~_Br + Nal
polar protic solvent polar protic solvent

Vs _~_Br + Nal
polar aprotic solvent

Cl
vs /\r + NaSCHs

polar aprotic solvent

polar aprotic solvent

Cl
/\( + NaOH

polar aprotic solvent

VS _~_-Br + Ki (low conc)

_~_-Br + Ki (high conc)

4. For each of the following pairs, circle the one that will proceed faster by an Sx1 reaction mechanism.

.

Br
Br B(Cauxc @ .|3 a
¢SoNCnea.
NN =TS Sk Wireod

S
vs )<' * NH, Same Tale

HOEt vs O( . HOEt (1 equiv)
(Solvent) Br THF (solvent)
© o
+ Vs +
X+ & X+ &
Cl Cl ;
(low conc) (high conc) Same ¢ a‘I‘Q
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5. Explain why the two reactions below provide constitutionally different products.

>L([ RaBeHg j\( Goes vig
CBr

A Su
Sy Mo ocH, V&
HOCH,  HsCO Weak A “"""“1'; Hack,
focces Swnl Te
Br Mak Nu A k-’ sw{}
Gorbocation
intermediate

6. Assuming each reaction below undergoes nucleophilic substation, predict the mechanism (Sx1 or
Sn2) and draw the major product. Include stereochemistry where appropriate.

N . NaOH @ ia.on
E>3}Br S"H' or Sl D/’ ‘:)b

Gyl
; NaOH @ Q.-ou A 2° R-X wnth a 5-#0/\3 Mo will
B
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7. The compound below can un(dergo an intramolecular nucleophilic substitution via an Sny2
mechanism. Draw the product and the mechanism by which it is formed.

H

:@c'fcle-—-) Z >¥|-|Ql
z.';H N

1

8. Explain why the reaction below does not provide any products from nucleophilic substation.

B + Na O | » No Substitution Reaction
r

(NaOt-Bu) r\

This Compond 135 4vo Lul\«? +o react asq nucltopmt
In o subshitudion rvn.

(s*u-'.g Winderance Sthween the v ond E\)
Acitvally leads do elimination product. Page 4 of 5




9. Predict the product(s), with correct stereochemistry for each of the following substitution reactions
involving an alcohol starting material.
1. TsCl

Chem. 233 - Chapter 11 - Pt. 1 Problem Set
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10. Show the complete electron pushing mechanism for the reaction in question 9a.
N N %
Cl-s-KR =
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11. Show the complete electron pushing mechanism for the reaction in question 9d. H
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